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METHOD AND DEVICE FOR DETECTING A SIGNAL 
Field Of The Invention 

The present invention relates to a method for detecting a signal, particularly a 
voltage, for example a battery voltage, as well as a con-esponding device. 

Backcround Information 

A need exists to provide detection of signals in the simplest and most reliable 
manner. Such signals are, for example, voltages which are to be detected, one 
example being battery voltage. Battery voltage is, for example, used in the course of 
determining a battery's state. However, other signals, for example sensor signals, 
must also be detected and subsequently analyzed in a simple and reliable manner. 

It is possible to use low-pass filter circuits to determine smoothed voltage values. 
These types of circuits are considered relatively costly. 

Summarv Of The Invention 

The method and devices according to the present invention have the advantage of 
providing a simple option for detecting a signal, particularly a voltage, for example a 
battery voltage. Detection of a signal or a battery voltage with maximum noise 
and/or interference suppression is provided with very low phase loss and minimum 
cost for hardware and software according to the present invention. 

The averaged voltages obtained according to the present invention are expediently 
subjected to a phase compensation. With a phase compensation of this type, a 
phase rotation of the averaged signal which is perceived to be too large may be 
compensated in a simple way. 

According to a preferred phase compensation, a compensation algorithm of the form 



y(k)=x(k)+1/2*[x(k)-x(k-1)] 



is used, x(k) being the averaged voltage, for example the battery voltage to be 
detected at an instant k, and x(k-1 ) being the averaged voltage at an instant k-1 . 

Brief Description Of The Drawings 

Fig. 1 shows a flow diagram to illustrate a preferred embodiment of the method 
according to the present invention. 

Fig. 2 shows a block diagram to illustrate a prefen-ed embodiment of the device 
according to the present invention. 

Fig. 3 shows a diagram for comparison of battery voltage measurements with and 
without the use of the method according to the present invention. 

Detailed Description 

First, the concept "median" used in the framework of the present Invention will be 
explained. The median is the number which lies in the middle of a series of numbers. 
This means that one half of the numbers have values which are smaller than the 
median, and the other half have values which are larger than the median. If a series 
of numbers has an even number of numbers, the median value refers to the average 
value of the two middle numbers. For example, a median value of 3 thus results for 
the series of numbers 1,2,3, 4, 5, and for the series of numbers 1 , 2, 3, 4, 5, 6, a 
median value of 3.5 results. It should be noted that the concept of "median" used is 
also to include other customary definitions of the concept. 

A prefen-ed embodiment of the method according to the present invention will now 
be described with reference to Fig. 1 . 

In a step 101 , a measurement of a battery voltage occurs at an instant 1 = 1. 



In a step 102, the battery voltage value at instant i = 1 , Ubatt,i=i. is stored In a buffer 
memory. 

In a step 103, it is checked whether or not the number of values stored in the buffer 
memory is smaller than a threshold value. If the number is smaller than the threshold 
value, the method branches back to step 101 , in which a new battery voltage 
measurement is performed at an instant i = 2. The sampling rate, i.e., the time-slot 
pattern between two steps 101 , is, for example, 1 ms. 

If it is established in step 103 that the number of stored battery voltage values has 
reached the threshold value, in a subsequent step 104 the median value of the 
stored measurement values is determined to obtain a battery voltage average value. 

In a subsequent step 105, it is decided, depending on an applicatively adjustable 
switch setting and/or constant, whether the signal should additionally be phase 
compensated. This is expedient if a step width k is selected to be relatively large, 
and high demands are placed on the phase angle. This optional phase 
compensation may, for example, be applicatively adjusted via a software switch, so 
that It may be performed every time or not at all during the performance of the 
method. It is conceivable in this connection to preset the setting of the switch on the 
program side, i.e., to provide no switch and/or to allow no applicative adjustment of 
the switch. Reference is made to the following embodiments further below in regard 
to the definition of step width k. 

If it is established in step 105 that the constant is set to "performing a phase 
compensation", particularly by the software switch, a compensation algorithm is 
performed in a step 106, a signal compensated in this way subsequently being 
output and relayed to the computing and/or processing devices mentioned. A 
compensation algorithm used in step 106 may, for example, have a form according 
to the equation 



y(k) = x(k)+1/2*[x(k)-x(k-1)]. 



x(k) representing the median value at an Instant k, and x(k-1 ) representing the 
median value at an instant k-1 . y(k) thus represents the compensated median value 
at instant k. It should be noted that the instants k describe a coarser time-slot pattern 
than the instants i, so that, for example, during the formation of a median value on 
the basis of measurements at approximately 10 instants i, one instant k is defined, 
and a further instant k+1 is defined after median formation on the basis of the 
approximately 10 subsequent instants i. 

In Fig. 2, a preferred embodiment of a device for performing the method according 
to the present invention is illustrated. A battery indicated as a whole with 1 , whose 
plus and/or minus poles are connected with a voltage measurement device 2, is 
recognizable here. Voltage measurement device 2 measures the voltage values of 
the battery with a high sampling rate, for example in the range of one millisecond, 
and relays the values to a memory device 3, in which the measurement values are 
stored. If a sufficient number of measurement values (e.g., 10) has been stored in 
the memory, they are supplied to a computing device 4, In which a median is formed 
in the way described above. Computing device 4 is connected in a way known per 
se with further control devices and/or computing devices, which are not shown here 
for the sake of simplicity. It is possible to implement memory device 3 and computing 
device 4 as integrated in the form of a controller. Memory device 3 may particularly 
be implemented as a ring memory. 

In the upper part of Fig. 3, the measured battery voltage without using the method 
according to the present invention is illustrated relative to time. A relatively high 
noise level of the measured battery voltage Ubatt is recognizable. 

In the lower part of Fig. 3, in contrast, the battery voltage after conditioning using the 
method according to the present invention is illustrated relative to time. It is 
recognizable that by using the method according to the present invention, noise may 
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be effectively reduced and/or suppressed. 

The present invention is illustrated for the example of detection of a battery voltage, 
but it may be used for any desired voltage detection and may in principle even be 
used for signal detection in general, with, for example, the signals S which are to be 
detected being supplied by a sensor. 



